The rare association of a thalassaemia and mental retardation has been described previously. Molecular studies of the a globin cluster in these cases have been heterogeneous, with some patients having large deletions while in others the a globin complex appears to be intact (non-deletional 
other cases described with the non-deletional Hb H-mental retardation syndrome.
The human a globin cluster is located on the terminal band of the short arm of chromosome 16, 16p13.3 . ' 2 The genes are arranged in order of developmental expression, with embryonic zeta ($) at the 5' end, followed by the three pseudogenes jip, 0a2, and lja,, the duplicated adult genes a2 and a1, and the incompletely characterised 0 at the 3' end. The a thalassaemia syndromes result from reduced expression of one to four of the normal diploid complement of a globin genes. In contrast to the 3 thalassaemias, most of the a thalassaemias result from deletions, with point mutations occurring much less commonly. Occurrence ofthe a thalassaemia-mental retardation syndrome (non-deletional type) in an Australian male " have extensively investigated these original three cases, four other cases described elsewhere,2-9 as well as six unreported cases. Of this total of 13 cases, eight had extensive DNA deletions involving 16pl 3.3 (five had cytogenetic abnormalities), whereas five had no demonstrable deletions. Clinically, the five non-deletional cases of a thalassaemia-mental retardation were a much more homogeneous group. The significant findings in these five cases of nondeletional a thalassaemia-mental retardation plus the present case are summarised in table 2.
The cases described in table 2 have several features in common, which include facial, genital, and forefoot abnormalities, hypertelorism, seizures, and mild Hb H disease, all of which were present in our patient. In cases 'PT' and 'SW', the family studies are noteworthy, since the father was haematologically normal and the mother had evidence of heterozygous nondeletional (a+ thalassaemia (-(/(X). Hence the suggestion was made' that the a& thalassaemic haplotype inherited from the father may represent a paternal germline mutation. As previously commented,1 all the cases described so far have occurred in chromosomal males, including the present example. The inability to perform family studies in the case of our proband was unfortunate, particularly given the history of a male sib with mental retardation and similar physical features.
Some of the haematological findings in the proband are intriguing. The profuse Hb H bodies and detectable Hb H on EPG are diagnostic of Hb H disease. Although the a/0 globin chain ratio of 0 54 is consistent, the MCV and MCH are surprisingly high. 12 This has been a conspicuous feature of the previously described cases of non-deletional (x thalassaemia-mental retardation, suggesting a different mechanism from the commonly encountered cases of Hb H disease." The increase in random chromosomal breaks in the proband is an interesting observation, and was described in a patient with deletional a thalassaemia-mental retardation.4 Here, evidence of increased chromosomal breakage was found in the father as well. In both this case and our case, the breaks detected were randomly distributed. In the present case, despite an increased level of breakage, none was seen in l6pl2 which is the rare fragile site adjacent to the a globin locus.'' It is difficult to relate the finding of increased chromosomal fragility to (a thalassaemia-mental retardation. The increased breakage in the deletional case may have predisposed to the apparent paternal germline mutation observed.
The use of pulsed field electrophoresis, with its ability to map large fragments of DNA quickly, has provided the capacity to examine adjacent regions of chromosome 16p for microdeletions which may not be detectable on cvtogenetic analysis. None was observed with the limited puilsed field electrophoresis performed in our patient. Given the inability to find any abnormality of 16p in the cases described so far, the unusual haematological findings, and the failure to identify any chromosomally female cases, Wilkie et all l speculated whether the defect may in fact involve a gene on the X chromosome, coding for a transacting protein that regulates ai globin expression. Some evidence already exists for gene(s) responsible for y globin regulation on the X chromosome. '9 20 The history of another affected male sib in the present case would be consistent with this pattern of inheritance, and would be the first time that two males in a sibship have been affected. Linkage studies, using X chromosome probes in the available families, may shed some light on this intriguing syndrome.
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